Three hundred and thirty-nine genotypes of sugarcane germplasm were planted during spring 2006-2007 and 2007-2008 to study the associations among 15 characters. The cane yield, considered as the most important character of sugarcane was positively and significantly correlated with germination percentage, number of shoots, number of millable canes, stalk diameter, stalk length, number of internodes, length of internodes, stalk weight, number of green leaves, while with the top weight, it showed positive but non-significant correlation. Cane yield was negatively correlated with brix at all the stages. Sugarcane is influenced by a number of characters to various degrees of relationship among themselves. Thus, the path coefficient analysis for cane yield, as dependent (or effect) and the other characters as independent (or causes) have been done at phenotypic level. Hence, the present study was conducted to elucidate the genetic association among different agronomic traits in sugarcane germplasm under sub-tropics.
INTRODUCTION
Sugarcane is the main source of sugar production in India and one of the most important agroindustrial crops of the world (Anonymous, 1997) . It also boosts national economy by providing direct and indirect employment to about 35 million people in India. Sugar per unit area is determined by the cane yield per unit area and sucrose percent in juice. These two characters are influence by their component traits. As the demand for white sugar is increasing continuously, the cane productivity and sugar recovery has to be increased accordingly. In sugarcane, complex traits like cane yield and quality are influenced by a number of characters. These characters directly and indirectly contribute to the yield (Ram et al., 2000) . Swaminathan (1991) emphasized that genetic diversity and location specific varieties are essential for achieving sustainable advances in productivity. Variety is the pivot and the cheapest technology for boosting cane production and productivity through sugarcane varietal improvement programme and this programme proceeds via choosing parents, making crosses. This experiment was taken up to study the correlation and path coefficient among different characters in a set of 339 sugarcane germplasm to understand the inter -relationship among the characters and also to foresee the consequences of selection based on various components.
MATERIALS AND METHODS
The present study comprised 339 sugarcane commercial hybrids or genotypes were conducted at Choudhary Chotu Ram (P.G.) College, Agricultural Farm, Muzaffarnagar (U.P), India during spring 2006-2007 and 2007-2008 . These 339 genotypes were planted in augmented block design. The experiment was divided into 7 blocks each of 51 plots, the plot size of 6.0 × 1.8 m had 6 m long two rows 90 cm apart the planting was done at 12 buds per running meter. All the recommended cultural practices were followed to obtain a good crop. Al-Jibouri et al. (1958) and Miller et al. (1958) and Dewey and Lu (1959) (Table 1) .
RESULTS AND DISCUSSION
One of the objectives of this present investigation was to study the association of various characters among themselves which ultimately gave the indication that selection for one trait will automatically change the other attributes. Therefore, to develop an understanding of association between the component characters is a necessary prerequisite to carry out an effective breeding programme.
The association between any two characters is dependent upon their inheritance. If they are inherited together, the relationship between them may be observed. The average between genes governing two or more characters, that is, location of genes on the same chromosome or chromosome governing particular character or pair is the cause for association between characters at phenotypic and genotypic levels.
In the present investigation (Tables 1 and 2) , the germination showed a positive and significant correlation with number of shoots, number of millable canes and cane yield as also reported earlier by Sahu et al. (2008) . Number of shoots should of millable canes and cane yield. The numbers of shoots showed highly positive and significant associations with number of millable canes were closely associated with each other during both years, as it was the primary shoots (Tillers) which subsequently developed into millable canes. On the other hand, number of shoots showed a negative association with stalk diameter and stalk weight. These results were also in conformity with the findings made earlier by several workers Reddy and Khan (1984) , and Khan (1995) . Being the most important yield contributing characters number of millable canes demonstrated a highly positive and significant correlation with cane yield, while it had negative association with stalk diameter, stalk weight and brix at different crop age from 10 th to 13 th month was also reported by Singh and Sharma (1997) and Kumar and Singh (2005) . These confirmed the present observations showing that number of millable canes had a positive association with the cane yield. On other hand, Khan (1995) reported a negative association of number of millable canes with brix, stalk diameter and stalk weight as also observed in the present investigation. The Stalk diameter though had positive association with characters like cane yield, stalk weight, number of internodes, number of green leaves and top weight, it has a negative association with stalk length and brix and 10 th , 11 th and 12 th month crop age. However, it showed a positive association with brix at 13 th month crop age. Results showing positive association of cane diameter with cane yield have already been reported by several investigations (Singh and Sharma, 1995; Singh and Saxena, 1997; Singh and Sharma, 1997) .
Stalk length was found significantly and positively associated with cane yield, number of internodes, length of internodes, stalk weight, number of green leaves, top weight, while positively and non-significantly associated with number of shoots, number of millable canes and brix at 10 th and 13 th months. Earlier it was reported by Lu (1983) , Madhavi et al. (1990) , Singh et al. (1995) and Singh and Saxena (1997) .
Number of internodes had a highly significantly and positive association with cane yield, stalk weight, number of green leaves and a non-significant positive association with top weight and brix at 10 th to 13 th month crop age. On the other hand, it showed significant negative association with length of internodes. Similar association between traits was also reported by Singh et al. (1998) .
Length of internode was found positively correlated with cane yield, stalk weight, number of green leaves, top weight and brix from 10 th to 13 th month. Previous findings of Madhavi et al. (1990) and Sharma (1995, 1997 ) also confirmed the present results showing that length of internode emerged as another important trait which may be responsible for improving yield and quality of sugarcane.
Stalk weight showed highly positive significant correlation with cane yield, number of green leaves, while positive and non-significant association with top weight and brix at all the stages (Singh et al., 1998) . On the basis of results of the present investigation as well as earlier reports, it may be concluded that the stalk weight being an important yield contributing character should be taken into consideration duringparental as well as varietal selection. Number of green leaves showed a highly positive significant association with cane yield and top weight and positive but non-significant correlation with brix at 10 th , 11 th , 12 th and 13 th month crop age. These results suggested that higher number of leaves/stalk showed positive correlation with cane yield and brix possibly due to higher photosynthetic activity and it may also be considered as an important selection criterion.
Top weight showed a positive and nonsignificant association with cane yield and brix at early crop age. Heavier tops, although useful with the fodder point of view are responsible for cane lodging. Since, this trait is not contributing enough towards yield and quality.
Brix at 10 th month crop age had a positive association with brix at 11 th , 12 th and 13 th month. Brix at 11 th month showed a positive association with brix at 12 th and 13 th month and Brix at 12 th with brix at 13 th month. Brix from 10 th to 13 th month showed negative association with cane yield during both the years. This result indicates that brix at early months had positive association with brix at later age which is in conformity with the previous findings of Khan (1995) . The negative association observed between brix and cane yield in the present investigation indicated the antagonistic relationship between yield and quality.
Path analysis helps us in identifying the most important characters affecting directly and indirectly through other characters. In the present study, the path coefficient analysis was performed for cane yield as a dependent variate (Tables 3  and 4 ).
Germination was found to have negative and considerably low direct effect on cane yield. The direct effect was counter balanced by the positive indirect effect through number of millable canes, stalk length, stalk diameter and stalk weight.
Number of shoots showed positives and high direct effect on cane yield. The indirect effect of number of shoots was positive through number of millable canes and stalk length. However, its negative indirect effect was observed through stalk diameter.
Number of millable cane showed higher direct Number of internodes showed positive direct effect on cane yield. It contributed to cane yield positively through length of internodes was also reported by Khan (1995) and Singh and Sharma (1997) . Length of internode was found negative direct effect on cane yield which was counter balanced by number of millable canes, number of shoots, stalk length and number of internodes.
Stalk weight, an important yield contributing character was positively and high direct effect on cane yield. The stalk weight also showed indirect and positive effect on cane yield through stalk length and stalk diameter and negative through number and length of internodes, number of shoots and number of millable canes.
Number of green leaves was found negative direct effect on cane yield. This negative direct effect was counter balanced through characters like number of shoots, number of millable canes, stalk diameter, stalk length, stalk weight, and brix at 10 th to 13 th month crop age.
Top weight should negative direct effect on cane yield. The results of correlation and path analysis between top weight and cane yield appeared to be self explanatory. Brix from 10 th to 13 th were found negative direct effect on cane yield. The positive indirect effect of brix at different crop age was found to be high through stalk diameter, stalk length, and stalk weight while negative through rest of the brix stages, number of shoots and number of millable canes. Thus, on the basis of correlation and path coefficient, analysis may be stated that number of millable canes and stalk weight are most important characters for cane yield. Correlation and path analysis revealed that while selecting the clones from F 1 and subsequent clonal generation, the characters viz number of millable canes, cane height, cane diameter, cane weight and Brix must be taken into consideration for ameliorating overall
